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(Demerouti, Bakker, Nachreiner, & Schaufeli, 2001; Schaufeli & Bakker,
2004). In the present study we tested the basic assumptions of the JD-R
model in the context of recovery, that is, we focused on the main effects of
work characteristics on well-being and ill-health. We considered recovery an
important mediation mechanism between work characteristics and well-
being/ill-health, as it has been argued that lack of recovery (e.g., stress-
related physiology) plays a crucial mediation role in explaining why job
stressors may produce poor well-being and health problems (e.g.,
Demerouti, Bakker, Geurts, & Taris, 2009; Geurts & Sonnentag, 2006).
Recovery has been defined in several ways (see, e.g., Demerouti et al., 2009).
Generally speaking, recovery refers to the process during which an individual’s
functioning returns to its prestressor level and inwhich strain is reduced (Craig&
Cooper, 1992). It has also been defined as a process that allows individuals to
replenish their resources (Meijman&Mulder, 1998; Trougakos &Hideg, 2009).
When recovery is insufficient, an individual has to put in some extra effort at
work to get through normal tasks, which may inflict strain and in the long run
lead to health deterioration and sickness absence (Meijman &Mulder, 1998).
In our study, we focus on recovery experiences, which are strategies that
have the potential to promote recovery (Sonnentag & Fritz, 2007). Recovery
experiences refer to the degree to which the individual perceives that the
activities of nonwork time help him/her to restore energy resources.
Specifically, we examine, whether recovery experiences have a mediating
role in the work characteristics–well-being/ill-health relationship. Thus, our
aim is to extend the JD-R model in the direction of examining recovery
strategies as mediating mechanisms. This is one of the avenues for future
research called for by Bakker and Demerouti (2007) in the context of the
JD-R model (see, e.g., Xanthopoulou, Bakker, Demerouti, & Schaufeli,
2007, for the meditation role of self-efficacy, self-esteem, and optimism).
The original JD-R model does not take into account personal factors like
resources, which are—besides work characteristics—important in determin-
ing work-related well-being (e.g., Ma¨kikangas & Kinnunen, 2003; Xantho-
poulou et al., 2007). Personal resources refer to individuals’ sense of their
ability to control and impact upon their environment successfully (Hobfoll,
Johnson, Ennis, & Jackson, 2003). Recovery experiences can be considered
as processes that protect and foster such personal resources, as they have the
potential to attenuate the threats related to well-being and the associated
physiological and psychological costs. Although there is some evidence
showing recovery experiences to work as moderators in the stressor–
outcome relationships (e.g., Moreno-Jimenez et al., 2009; Siltaloppi,
Kinnunen, & Feldt, 2009), their mediation role has not received attention
thus far, with one exception. Sonnentag, Kuttler, and Fritz (2010) recently
showed that psychological detachment was a partial mediator between job
stressors and strain reactions among a sample of protestant pastors.
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THE JD-R MODEL
The first basic assumption of the JD-R model is that, regardless of the type
of job, psychosocial work characteristics can be categorized into two groups:
job resources and job demands (Bakker & Demerouti, 2007; Demerouti
et al., 2001; Schaufeli & Bakker, 2004). Job demands refer to those aspects
of a job that require sustained physical and/or psychological effort and are
therefore associated with certain physiological and/or psychological costs.
According to Bakker and Demerouti (2007), job demands are not
necessarily negative; they may turn into negative job stressors when meeting
those demands requires major effort from which the employee has not
adequately recovered (Meijman & Mulder, 1998).
Job resources refer to those aspects of a job that are functional in achieving
work goals, may reduce job demands and the associated physiological and
psychological costs, and stimulate personal growth, learning, and development.
Job resources may foster either extrinsic or intrinsic motivation at work. The
former occurs because resources are necessary to cope with job demands and to
achieve work goals. The latter relates to the fact that by satisfying the basic
psychological needs of autonomy, belongingness, and competence, job
resources are also intrinsically motivating for employees (van den Broeck,
Vansteenkiste, de Witte, & Lens, 2008).
According to the second basic assumption of the JD-R model, two
different underlying processes—the health impairment process and the
motivational process—play a role in the development of ill-health and well-
being (Bakker & Demerouti, 2007). In the health impairment process,
chronic job demands exhaust employees’ mental and physical resources and
may therefore lead to the depletion of energy. As a result, job demands are
related to strain, including development of fatigue, burnout, and health
problems. In the motivational process, job resources are related to
motivation, including engagement with and commitment to work.
In the present study, we focused on two outcomes, namely fatigue at
work and work engagement, representing respectively the health impairment
and motivational processes in the JD-R model. Fatigue at work was
approached by two concepts: need for recovery and job exhaustion. First,
need for recovery is the sense of urgency that people feel to take a break
from their demands, when fatigue builds up (Sluiter, van der Beek, &
Frings-Dresen, 1999; van Veldhoven & Broersen, 2003). Inherent in the
experience is a temporary reluctance to continue with the present demands
or even accept new demands. Need for recovery from work can, therefore,
be viewed as an early stage of a long-term strain process leading to
prolonged fatigue, distress, and cardiovascular symptoms (Jansen, Kant, &
van den Brandt, 2002). Second, job exhaustion is the core symptom of
burnout (Maslach, Schaufeli, & Leiter, 2001). It refers to feelings of
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overstrain, tiredness, and fatigue resulting from long-term involvement in an
overdemanding work situation depleting an individual’s overall energy. The
state of exhaustion is chronic and not relieved by daily or weekly rest
(Maslach et al., 2001; Schaufeli & Enzmann, 1998). Consequently, job
exhaustion can be considered a more serious sign of the long-term strain
process than need for recovery; however, fatigue is a shared symptom in
both concepts.
Work engagement is defined as a positive, fulfilling, work-related state of
mind that is characterized by vigour, dedication, and absorption (Bakker,
Schaufeli, Leiter, & Taris, 2008; Schaufeli, Salanova, Gonza´lez-Roma´, &
Bakker, 2002). Vigour refers to high levels of energy and mental resilience
while working, the willingness to invest effort in one’s work, and persistence
in the face of difficulties. Dedication is perceived as a sense of significance,
enthusiasm, inspiration, pride, and challenge at work. Absorption is
characterized by being fully concentrated and happily engrossed in one’s
work, whereby time passes quickly and one has difficulties in detaching
oneself from work.
Several studies have provided evidence for the idea that job demands and
resources are responsible for the two different processes (see Bakker &
Demerouti, 2007, for a review). First, both previous cross-sectional and
longitudinal studies have identified positive associations between job
demands and dimensions of burnout (e.g., Hakanen, Schaufeli, & Ahola,
2008; Schaufeli, Taris, & van Rhenen, 2008; for reviews, see Halbesleben &
Buckley, 2004; Schaufeli & Enzmann, 1998). Second, a positive relationship
between job resources and work engagement has been found in several
cross-sectional (e.g., Bakker, Hakanen, Demerouti, & Xanthopoulou, 2007;
Hakanen, Bakker, & Schaufeli, 2006; Schaufeli & Bakker, 2004) and in a
few longitudinal studies (Hakanen et al., 2008; Mauno, Kinnunen, &
Ruokolainen, 2007).
There is also evidence showing intertwining effects between the
motivational and health impairment processes. In line with the third basic
assumption of the JD-R model, lack of resources (e.g., lack of job control
and social support) has been linked to fatigue and burnout in both cross-
sectional and longitudinal studies (e.g., Hakanen et al., 2008; Schaufeli &
Bakker, 2004; see Lee & Ashforth, 1996, for a review). Although the JD-R
model (Schaufeli & Bakker, 2004) does not hypothesize any relationship
between job demands and engagement, there are studies reporting either a
negative or positive relationship. First, a negative relationship—although
not strong—emerged in the longitudinal studies by Hakanen et al. (2008)
and Mauno et al. (2007): High job demands were related to low work
engagement over time. Second, high job demands (e.g., work pressure) were
positively related to each work engagement scale in the study by Schaufeli
and colleagues (2008) among managers. In addition, there are studies in
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which long working hours have been linked to high work engagement (e.g.,
Kinnunen, Feldt, & Ma¨kikangas, 2008). However, according to a recent
meta-analysis, job demands (across 111 unique samples) have been related
to work engagement more often negatively than positively (Halbesleben,
2010). Altogether, the role of job demands in relation to work engagement
seems not to be fully established likely due to the fact that job demands are
not necessarily negative job stressors (Bakker & Demerouti, 2007).
RECOVERY EXPERIENCES AND WELL-BEING/
ILL-HEALTH
In the present study, we focused on the mechanisms helping recovery, which
are called recovery experiences by Sonnentag and Fritz (2007). They have
proposed four such mechanisms; psychological detachment from work,
relaxation, mastery, and control during leisure time. These mechanisms can
be seen as personal strategies by which individuals try to restore their energy
resources and maintain well-being despite stressful situations.
Psychological detachment and relaxation have their roots in the Effort–
Recovery (E-R) model (Meijman & Mulder, 1998), and mastery and control
in the Conservation of Resources (COR) theory (Hobfoll, 1998). According
to the E-R model, effort at work leads to load reactions (e.g., excretion of
stress hormones, feelings of fatigue), and when an individual is no longer
confronted with work demands, load reactions are released and recovery
occurs. Therefore, psychological detachment and relaxation may be helpful,
because they imply that no further demands are made on the functional
systems (e.g., neuroendocrine and cardiovascular systems) and internal
resources (e.g., self-regulation) called upon during work. On the basis of the
COR theory, stress occurs when an individual’s valued resources (e.g.,
energy) are threatened or lost or when no resources are gained after resource
investment. Thus, to recover from stress an individual has to gain new
resources or restore threatened or lost resources. Consequently, mastery-
oriented strategies—mastery and control—may aid recovery because they
build up resources such as energy or feelings of control, which help to
restore threatened resources.
Psychological detachment implies disengaging mentally from work during
off-job time (Sonnentag & Fritz, 2007). This means more than just being
away from work physically; thus, an individual also needs to stop thinking
about his or her job and job-related affairs. In everyday terms, psychological
detachment is often experienced as ‘‘switching off’’ during off-job time
(Sonnentag & Bayer, 2005). Empirical evidence suggests that psychological
detachment is helpful in recovering from job strain. First, Sonnentag and
Fritz (2007) showed that psychological detachment was negatively related to
health complaints, emotional exhaustion, depressive symptoms, need for
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recovery, and sleep problems. Second, several diary studies suggest that
individuals who experienced psychological detachment from work during
leisure time reported better mood and less fatigue in the evening at bedtime
and next morning (Sonnentag & Bayer, 2005; Sonnentag, Binnewies, &
Mojza, 2008). It has also been shown that a balance between high
engagement at work and high disengagement from work during nonwork
time is highly relevant for protecting employees’ well-being (Sonnentag,
Mojza, Binnewies, & Scholl, 2008).
Relaxation is a state characterized by a low activation (decreased
sympathetic activation) and increased positive affect (Sonnentag & Fritz,
2007). This state may be either a result of deliberately chosen strategies aiming
at the relaxation of body and mind, like meditation or progressive muscle
relaxation, or relaxation may occur less deliberately, for example, by reading a
book, taking a walk, or listening to music. In the study by Sonnentag and Fritz
(2007), relaxation was negatively related to health problems, emotional
exhaustion, need for recovery, and sleep problems. Further, the one-week
diary study by Sonnentag, Binnewies, and Mojza (2008) showed that
relaxation in the evening had a positive effect on mood next morning.
The mastery experience refers to pursuing mastery-related off-job
activities (e.g., taking a language class or learning new sports) that offer
an individual challenges or opportunities to learn new skills (Fritz &
Sonnentag, 2006; Sonnentag & Fritz, 2007). Although mastery experiences
may impose extra demands on the individual, these experiences are expected
to enhance recovery because they help to build up new internal resources,
such as skills, competencies, self-efficacy, and positive mood (see Sonnentag
& Fritz, 2007, for more details). Mastery experiences also seem to be related
to recovery. First, Sonnentag and Fritz (2007) showed that mastery was
negatively related to emotional exhaustion, depressive symptoms, and need
for recovery. Second, additional studies have demonstrated that higher
levels of mastery experiences during a vacation were related to lower levels
of exhaustion on the employee’s return to work (Fritz & Sonnentag, 2006),
and that mastery in the evening was related to morning positive affect
(Sonnentag, Binnewies, & Mojza, 2008).
Control applied to leisure time refers to control over such decisions as
which activity to pursue, when and how to pursue this chosen activity.
According to Sonnentag and Fritz (2007), the experience of control during
leisure time may increase self-efficacy and feelings of competence; therefore,
it may be an external resource that promotes recovery from job strain and
well-being. In general, individual well-being is increased when one feels in
control of important life domains (Bandura, 1997). Sonnentag and Fritz
(2007) found that control was negatively related to health complaints,
emotional exhaustion, depressive symptoms, need for recovery, and sleep
problems, and positively related to life satisfaction.
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JOB DEMANDS AND RESOURCES AND
RECOVERY EXPERIENCES
Job demands can be seen as factors that inhibit recovery, whereas job
resources facilitate recovery (see Demerouti et al., 2009). The inhibiting role
of job demands on recovery has been shown in several studies. For example,
high job demands have been related to high need for recovery in cross-
sectional (Jansen, Kant, van Amelsvoort, Nijhuis, & van den Brandt, 2003),
longitudinal (de Croon, Sluiter, Blonk, Broersen, & Frings-Dresen, 2004; de
Raeve, Vasse, Jansen, van der Brandt, & Kant, 2007), and diary (Sonnentag
& Zijlstra, 2006) studies. The facilitating role of job resources is well
illustrated by Rau (2006), who indicated that learning opportunities at work
(e.g., decision authority, responsibility, feedback) were positively associated
with nocturnal recovery of heart rate and blood pressure. Also, from the
diary study by Sonnentag and Zijlstra (2006) it emerged that job control was
negatively related to need for recovery at bedtime. In addition, longitudinal
studies (de Croon et al., 2004; de Raeve et al., 2007) have confirmed that an
increase in job control predicted a subsequent decrease in need for recovery.
However, less is known about the role of job demands and resources in
relation to specific recovery experiences. The only comprehensive study
conducted so far, by Sonnentag and Fritz (2007), showed that all job
demands examined (i.e., time pressure, role ambiguity, situational con-
straints, hours of overtime) were negatively related to detachment and
control during leisure time. In addition, time pressure inhibited relaxation.
However, none of the job demands were significantly related to mastery
experiences. The only job resource examined was job control, which was
positively associated only with control during leisure time. In another
longitudinal study, Grebner, Semmer, and Elfering (2005) showed that high
job control was related to inability to switch off after work. Further evidence
concerning the relationships comes from the study by Sonnentag and Bayer
(2005), which showed that high demands on a specific day increased the risk
of not being able to detach from work, and from the study by Rau (2006),
which also indicated that job demands were related to impaired ability to
relax at home.
THE PRESENT STUDY: THE MEDIATION
HYPOTHESES OF RECOVERY EXPERIENCES
Altogether, we tested the extended JD-R model, shown in Figure 1, which
we labelled Job Demands–Resources–Recovery (JD-R-R) model. In the
model, in line with the basic assumptions of the JD-R model, job demands
are likely to inhibit recovery and therefore promote the process impairing
health (i.e., fatigue), whereas job resources facilitate recovery and maintain
RECOVERY EXPERIENCES AS MEDIATORS 7
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the motivational process (i.e., work engagement). Of the specific recovery
experiences potentially mediating these relationships, our line of reasoning
was based on the JD-R model and the recovery literature and theories (E-R
model, COR theory) reviewed earlier.
However, because the Recovery Experience Questionnaire (REQ;
Sonnentag & Fritz, 2007) is a new tool and has not been used before in a
Finnish context, we do not have knowledge about its psychometric
properties. Therefore, as a prerequisite for sound further analyses the
construct validity of the Finnish Recovery Experience Questionnaire is first
examined on the basis of the following hypothesis.
Hypothesis 1: The Finnish REQ has four dimensions, which are
psychological detachment, relaxation, mastery, and control.
In line with the health impairment process, job demands were expected to
challenge especially psychological detachment and relaxation during non-
work time. Poor detachment and relaxation, in turn, were expected to be
linked to increased fatigue. We based this view on the fact that exposure to
high job demands (e.g., high work load) may increase the risk that a person
ruminates about his or her work after the working day is over (see Cropley
& Purvis, 2003), which means that he or she has difficulties in psychological
Figure 1. The theoretical Job Demands–Resources–Recovery (JD-R-R) model tested in the
study.
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detachment from work. As a consequence, he or she may also have problems
in relaxation due to the prolonged activation and negative affect related to
work. Finally, these processes—rumination, prolonged activation, and
negative affect—tax the same systems activated on the job and so maintain
fatigue in line with the E-R model (Meijman & Mulder, 1998).
It is also possible that job demands are linked to decreased mastery
experiences and control during nonwork time. As job demands exhaust
employees’ mental and physical resources (Bakker & Demerouti, 2007),
employees may not have enough effort left for mastery experiences, that is,
to address new challenges or learn new things during leisure time. In the
same way, high job demands may increase the feeling of being out of control
during nonwork time, for example, by decreasing leisure time or by being
cognitively occupied with work affairs. Consequently, the employees’
resources (e.g., self-esteem, competence, mood) may not be restored through
mastery and control, which is reflected in elevated levels of fatigue.
On the basis of the JD-R model and the strong evidence supporting the
main effect of job demands on fatigue at work, we also expect a direct link
between job demands and fatigue at work. Consequently, our mediation
hypothesis is only partial. In addition, the partial mediation—as opposed to
full meditation—may be expected as job demands might also increase
fatigue at work by other mechanisms (e.g., depleting resources during the
working day) than recovery experiences during nonwork time (Sonnentag
et al., 2010).
We formulate the following hypothesis concerning the mediation role of
recovery experiences in the health impairment process:
Hypothesis 2: Recovery experiences—especially psychological detach-
ment and relaxation—partially mediate the relationship between job
demands and fatigue at work.
Consistent with the motivational process, job resources are expected to
promote especially mastery experiences and control during nonwork time,
and these two recovery experiences, in turn, are proposed to promote work
engagement signalling adequate recovery. The line of reasoning behind this
mediation hypothesis is based on the COR theory (Hobfoll, 1998).
According to the theory, individuals with a strong resource pool will invest
their resources in order to improve their condition and obtain new
resources. Thus, resources tend to accumulate and generate other resources.
Adapted to the present study, employees who have high resources on the job
are likely to have more internal resources (e.g., energy, self-efficacy)
available for learning and decision making during nonwork time. As a
result, they may spend their leisure time in gaining mastery experiences or
perceive having higher control over leisure time (see Sonnentag & Fritz,
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2007). These experiences in turn help—via restoring or creating such
resources as self-efficacy—recover and maintain motivation in the form of
work engagement.
Contrary to job demands, it is possible that job resources promote
psychological detachment and relaxation during nonwork time as high job
resources (e.g., social support) may decrease the risk that a person ruminates
or has negative affect towards his or her job after work. However, it may
also be possible that high job resources increase the person’s positive
thoughts about his or her job during leisure time. In this case, although the
person may not be detached from his or her work during leisure time, his or
her recovery may not suffer as positively reflecting about one’s work may—
as a resource-providing experience (Binnewies, Sonnentag, & Mojza,
2009)—even improve well-being (Fritz & Sonnentag, 2005). If the level of
work-related positive affect is high, it may also hinder relaxation to some
extent through a high activation level, but in the case of positive activated
affect lack of relaxation may not be so detrimental to well-being, either. As a
consequence, we can expect a less uniform relation between job resources on
the one hand and psychological detachment and relaxation on the other
hand. Again, as the main effect of job resources on work engagement has
received robust support and as there are also other mechanisms (e.g.,
positive self-evaluations; Xanthopoulou et al., 2007) mediating the effects of
job resources and work engagement, we expected the direct link, suggesting
partial mediation.
For the mediation role of recovery experiences in the motivational
process, we hypothesize:
Hypothesis 3: Recovery experiences—especially mastery and control—
partially mediate the relationship between job resources and work
engagement.
Finally, for the intertwining effects between the health impairment and
motivational processes, we make two additional hypotheses:
Hypothesis 4: Job resources have a negative link to fatigue at work.
Hypothesis 5: Job demands have a negative link to work engagement.
METHODS
Participants and procedure
The original sample (N¼ 1042) comprised employees of five Finnish
organizations from various sectors such as business, the telecommunications
10 KINNUNEN ET AL.
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and information technology, hotel and catering, travel services, and
education. By sampling different organizations we wanted to include
employees from a variety of different jobs. All the participating organiza-
tions were located in a city with about 200,000 inhabitants, and they were
recruited from the client organizations of one local company supplying
occupational health services. So, the sample is a convenience sample. The
data collection was performed in spring (March–June) 2007, using a 12-page
questionnaire distributed to each employee at his or her workplace. The
completed questionnaires were returned in sealed envelopes to the
researchers by mail. Of the employees contacted, 527 returned the completed
questionnaire after a reminder, yielding a response rate of 51%.
Of the participants, 53% were women. Participants’ mean age was 42.4
(SD¼ 11.7). Most participants (77%) were living with a partner (either
married or cohabiting), and 43% had children (average of two) living at
home. The majority (60%) had an academic degree, 21% had a higher
vocational qualification, and the rest (19%) had a vocational school
qualification or less. Of the participants, 53% worked in the public sector as
teachers and researchers, and 47% worked in the private sector in hotels
(17%), in an information technology company (11%), in travel services
(9%), and in hardware stores (10%). Most participants had a permanent
employment contract (68%) and worked full time (87%). Mean working
hours per week were 43.3 hours (SD¼ 9.9).
Measures
Job demands. As job demands we examined time demands, demands in
decision making, and weekly working hours, which all belong to job
demands on the basis of the definition and categorization presented by
Bakker and Demerouti (2007). Time demands and demands in decision
making were measured with the QPSNordic Questionnaire developed and
validated by Lindstro¨m et al. (2000). Time demands were assessed with four
items (e.g., ‘‘Does your job require you to work fast?’’) and demands in
decision making with three items (e.g., ‘‘Does your job require you to make
complicated decisions?’’). The items were scored on a 5-point rating scale
ranging from 1 (‘‘very seldom or never’’) to 5 (‘‘very often or always’’). The
Cronbach’s alphas were .78 for time demands, and .63 for demands in
decision making. In addition, weekly working hours (including all duties)
were asked by a single question.
Job resources. As job resources we focused on job control, social
support from colleagues, and justice of the supervisor. They have been
categorized into job resources by Bakker and Demerouti (2007). All the job
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resources were also assessed with the QPSNordic Questionnaire (Lindstro¨m
et al., 2000). Job control included four items (e.g., ‘‘Can you influence your
workload?’’; Cronbach’s alpha¼ .73), social support included two items
(e.g., ‘‘Do your colleagues provide help and support when needed?’’;
Cronbach’s alpha¼ .84), and justice of the supervisor included three items
(e.g., ‘‘Does your immediate supervisor treat employees fairly and
impartially’’; Cronbach’s alpha¼ .83). The items were scored on a 5-point
rating scale ranging from 1 (‘‘very seldom or never’’) to 5 (‘‘very often or
always’’).
Recovery experiences. The participants completed the 16-item Recovery
Experience Questionnaire (REQ; Sonnentag & Fritz, 2007), assessing their
recovery experiences with respect to their free time after work on a 5-point
scale ranging from 1 (‘‘totally agree’’) to 5 (‘‘totally disagree’’). The REQ
was first translated from English to Finnish, and after that a Finnish-English
linguistic professional checked the cross-cultural accuracy of the translation
and backtranslated it into English. Four items per scale measured each
experience: psychological detachment (e.g., ‘‘I don’t think about work at
all’’), relaxation (e.g. ‘‘I use the time to relax’’), mastery (e.g., ‘‘I do things
that challenge me’’), and control (e.g., ‘‘I feel like I can decide for myself
what to do’’). The items were recoded so that a high score on each scale
indicated a high level of the experience studied. Internal consistency
(Cronbach’s alpha) was .89 for psychological detachment, .82 for relaxation,
.83 for mastery, and .85 for control.
Occupational well-being. From the perspective of health impairment, we
measured fatigue at work by three indicators. First, for assessing the short-
term effects of a day at work we measured need for recovery by nine items
from the Need for Recovery Scale (van Veldhoven & Broersen, 2003). All
the items we used focus on the time after the working day (e.g., ‘‘Generally, I
need more than an hour before I feel completely recuperated after work’’)
and they were rated on a 4-point scale from 1 (‘‘never’’) to 4 (‘‘always’’).
High scores reflect high levels of need for recovery. The Cronbach’s alpha of
the scale was .89. Second, we asked with a single question about an
individual’s own evaluation of his or her recovery ‘‘How well do you
generally feel to recover from the strain caused by your job after the working
day?’’ (from 1¼ ‘‘very well’’ to 5¼ ‘‘very poorly’’). This single-item measure
has proved to behave in a similar way as job exhaustion and need for
recovery, that is, yield similar patterns of correlations with potential
antecedents and consequences (see Table 1). Third, job exhaustion was
measured using the 5-item exhaustion scale of the Maslach Burnout
Inventory-General Survey (Maslach, Jackson, & Leiter, 1996), which has
been validated in Finland (Kalimo, Hakanen, & Toppinen-Tanner, 2006).
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The items (e.g., ‘‘I feel emotionally drained from my work’’) were scored on
a 7-point rating scale ranging from 0 (‘‘never’’) to 6 (‘‘daily’’). The
Cronbach’s alpha of the job exhaustion scale was .93.
From the motivational perspective, we measured work engagement by
the shortened scales of vigour, dedication, and absorption with the 9-item
Utrecht Work Engagement Scale (Schaufeli, Bakker, & Salanova, 2006), of
which construct validity has been found to be good in Finnish occupational
samples (Seppa¨la¨ et al., 2009). Each scale included three items: e.g., ‘‘At my
work, I feel bursting with energy’’ (vigour; Cronbach’s alpha¼ .88), ‘‘I am
enthusiastic about my work’’ (dedication; Cronbach’s alpha¼ .89), and ‘‘I
get carried away when I am working’’ (absorption; Cronbach’s alpha¼ .83).
The items were rated on a 7-point scale ranging from 0 (‘‘never’’) to 6
(‘‘daily’’).
Table 1 displays means, standard deviations, and correlations for all
study variables.
RESULTS
The construct validity of the Finnish REQ
In order to be sure that the Finnish REQ had a four-factor structure (i.e.,
psychological detachment, relaxation, mastery, and control during leisure
time), we computed a series of confirmatory factor analyses (CFAs) using
Mplus 5.2 program (Muthe´n & Muthe´n, 1998–2007). For the CFAs, the
missing values were handled with the missing data method, which utilizes all
the available data (i.e., the standard missing at random approach). As not
all the items of the scale were fully normally distributed, we used maximum
likelihood estimator with robust standard errors (MLR) and w2 as the
method of estimation.
Altogether, we tested a hypothesized four-factor model (Model 1) and
four alternative models, which proved to be the statistically best fitting
models in the Sonnentag and Fritz’ (2007) CFA analyses, in order to
ensure that the hypothesized model was valid. The alternative models
were a one-factor model where all items were defined to the same factor
(Model 2), a two-factor model containing the items of psychological
detachment and relaxation in the first factor and the items of mastery
and control in the second factor (Model 3), a two-factor model
containing the items of relaxation and control in the first factor and
the items of psychological detachment and mastery in the second factor
(Model 4), and a three-factor model including the factor of psychological
detachment, the factor of mastery and the combined factor of relaxation
and control (Model 5). The factors were allowed to correlate in all
multifactorial models.
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As can be seen from the fit indices reported in Table 2, the hypothesized
four-factor model (Model 1) provided the best approximation with the given
data compared with the other CFA models (Models 2–5). Although the w2
value of the Model 1 was significant (i.e., an indicator of a poor model fit),
all other fit indices were reasonably good. It is a well-known fact that w2
value tends to increase with large sample sizes (e.g., Raykov, 1998);
therefore, it was not considered the most adequate fit index in the present
study. A detailed analysis of the modification indices revealed that the
relaxation item 2 (‘‘I kick back and relax’’) showed a cross-loading on
the psychological detachment factor. This weakened the goodness of fit of
the model but as it was still acceptable we decided to keep our analysis
strictly confirmatory and included all items in the model.
As seen from Table 3, the standardized factor loadings were acceptably
high in all four factors (ranging from .54 to .91). The highest correlation
was found between the relaxation and control factors (.71) and the
lowest between the psychological detachment and mastery factors (–.02,
ns). Altogether, our Hypothesis 1 expecting four dimensions received
support.
TABLE 2
Goodness of fit statistics for the tested CFA models of the Finnish REQ
Model w2 (df) RMSEA TLI CFI
1. Four-factor model 364.622 (98) .072 .91 .93
2. One-factor model 3749.235 (104) .184 .42 .49
3. Two-factor model
[(1) detachment and
relaxation and
(2) mastery and control]
1226.678 (103) .144 .64 .69
4. Two-factor model
[(1) relaxation and
control and (2) detachment
and mastery]
1321.017 (103) .150 .61 .66
5. Three-factor model
[(1) psychological
detachment,
(2) mastery, and
(3) relaxation
and control]
667.217 (101) .104 .82 .84
RMSEA¼ root mean square error of approximation [values .00–.05 indicate a very close
model-data fit (Browne & Cudeck, 1993; Hu & Bentler, 1998), values .06–.08 a good data-fit,
and values .08–.10 a mediocre data-fit (MacCallum, Browne, & Sugawara, 1996)], TLI¼Tucker
Lewis Index, CFI¼Comparative Fit Index (TLI and CFI values range between 0 and 1 and the
values .90 or greater are considered to indicate an acceptable fit of the model; Bollen, 1989;
Marsh, Hau, & Wen, 2004).
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Recovery experiences as mediators between job demands and
resources and occupational ill-health and well-being
In investigating recovery experiences as mediators between work character-
istics (demands, resources) and occupational ill-health/well-being (fatigue at
work, work engagement), we estimated three separate structural equation
models (SEM) consecutively by using Mplus 5.2 program (Muthe´n &
Muthe´n, 1998–2007) and MLR as the method of estimation. As suggested
by Anderson and Gerbing (1988), we first tested a null structural model in
which all parameters relating the constructs to one another were fixed at
zero (i.e., there are no posited relations of the constructs to one another),
and compared it to our hypothesized partial mediation model. For
comparison purposes to ensure the validity of the hypothesized partial
mediation model, a full mediation model (direct links from job demands and
job resources to occupational ill-health and well-being indicators were not
estimated) was also tested.
In the models tested, the major study constructs were analysed with latent
factors. The four recovery experiences were constructed by the four-factor
TABLE 3
The four-factor structure of the Finnish REQ
Construct and items Standardized factor loading
Correlations
DE RE MA CO
Detachment (DE) .70 –.02 .42
Item 1 .90
Item 5 .82
Item 9 .90
Item 13 .64
Relaxation (RE) .31 .71
Item 2 .74
Item 6 .75
Item 10 .75
Item 14 .74
Mastery (MA) .30
Item 3 .70
Item 7 .78
Item 11 .70
Item 15 .79
Control (CO)
Item 4 .76
Item 8 .88
Item 12 .91
Item 16 .54
The items are numbered in the same way as in the original measure (Sonnentag & Fritz,
2007).
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model. Due to the high amount of the observed variables in this study
(altogether 57), we could not fully follow the two-step approach
suggested by Anderson and Gerbing (1988), that is, to test first the
measurement models of all the constructs based on the observed variables
(scale items) and, second, include them in the constructed SEM models.
Thus, to make the size of the SEM models equitable, we used mainly
mean scores of the scales (i.e., the observed sum-variables) in constructing
the latent factors. Job demands contained the mean scores of time
pressures and demands in decision making, and, in addition, one single
question of weekly working hours. Job resources contained the mean
scores of job control, social support, and justice of the supervisor.
Fatigue at work contained the mean scores of job exhaustion and need
for recovery and, in addition, one single item of an individual’s own
recovery evaluation. Work engagement contained mean scores of vigour,
dedication, and absorption.
Before testing the mediation models, we examined the discriminant
validity of the four latent constructs of recovery experiences in relation to
the latent factors of work characteristics (job resources and demands) and
occupational ill-health and well-being (fatigue at work, work engagement).
To do this, we constructed altogether 16 one-factor models (e.g., the
observed variables of job demands and psychological detachment were set to
the same latent factor) and compared them to alternative two-factor models
(e.g., the observed variables of job demands and psychological detachment
were set to their own factors; factors were allowed to correlate). The 16 chi-
square difference tests performed, using the Satorra-Bentler scaled w2,
supported all the two-factor models compared to the corresponding one-
factor models. Thus, the constructs turned out to be separate and the further
model estimation was justified.
The fit indices of the models (null model, and full and partial mediation
models) are reported in Table 4. As seen in the table, the null model was
TABLE 4
The fit indices of the tested SEM models
SEM models w2 (df) RMSEA TLI CFI
Model comparison:
Satorra-Bentler
scaled Dw2
1. Null model 1836.278 (347) .090 .77 .79
2. Full mediation
model
1106.243 (326) .067 .87 .89 1 vs. 2Dw2 (21)¼ 596.491***
3. Partial mediation
model (hypothesized)
964.243 (322) .067 .89 .91 2 vs. 3Dw2 (4)¼ 283.579***
***P 5 .001.
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rejected in relation to the full mediation model which, in turn, was rejected
in relation to the hypothesized partial mediation model. Thus, our
hypothesized model was supported.
The best-fitting partial mediation model is shown in Figure 2. As can be
seen in Figure 2, not all estimated paths were statistically significant in the
model (t-values were less than j1.96j for the relationships marked by dotted
lines in Figure 2). Of the eight hypothesized partial mediation paths, the
model included two indirect effects. First, psychological detachment seemed
to mediate the effects of job demands on fatigue: High demands at work
were associated with poor psychological detachment from work (b¼ –.54),
which, in turn, was associated with a high level of fatigue (b¼ –.33). The
direct link from job demands to fatigue at work was nonsignificant. Second,
mastery was found to mediate the association between job resources and
work engagement: High job resources were associated with high mastery
experiences in leisure time (b¼ .26), which were, in turn, associated with a
high level of work engagement (b¼ .22) (see Figure 2). The observed
mediating effect was partial, as job resources showed a direct association
with work engagement; the higher the level of job resources, the higher the
level of work engagement.
To assess the statistical significance of these two mediation effects, we
used bootstrap method (Mallinckrodt, Abraham, Wei, & Russell, 2006;
Preacher & Hayes, 2008). We used Mplus program to create 1000 bootstrap
samples from the original data in the best-fitting partial mediation structural
model (see Figure 2). The 1000 bootstrap samples were run with the bias-
corrected percentile method to estimate the path coefficients. Point estimates
of the magnitude of the indirect effects, that is, the products of the alpha
paths (i.e., from work characteristics to recovery experiences) and beta paths
(i.e., from recovery experiences to occupational ill-health and well-being),
together with the associated 95% confidence interval (CI) were also
estimated through the same 1000 bootstrap samples. If the confidence
interval excludes zero, then the indirect effect is considered statistically
significant at the .05 level.
The results indicated that the confidence intervals for the two indirect
effects in the partial mediation model excluded zero and therefore these two
effects were statistically significant (p5 .05). First, the mediation of
psychological detachment was present in the relationship between job
demands and fatigue at work (standardized estimate for specific indirect
effect 0.16, 95% CI¼ .030 to .295), and, second, the partial mediation of
mastery was present in the relationship between job resources and work
engagement (standardized estimate 0.16, 95% CI¼ .016 to .095). Thus, our
Hypotheses 2 and 3 got partial support.
Our hypothesized model explained 69% of the variance in fatigue at work
and 39% of the variance in work engagement. It seemed that job demands
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were negatively linked to detachment and relaxation, whereas job resources
were positively related to control, mastery, and relaxation. Relaxation and
control did not have direct links to either fatigue or work engagement. The
link between job resources and fatigue at work was negative and in line with
our Hypothesis 4. Contrary to our Hypothesis 5, the direct link between job
demands and work engagement was positive; thus, the higher the level of job
demands, the higher the level of work engagement.
DISCUSSION
The mediation role of recovery experiences
The aim of the present study was to extend the JD-R model by taking
into account recovery as an important mediating mechanism between
work characteristics and well-being/ill-health. Our study demonstrated,
first, that the Finnish REQ measuring the four recovery experiences,
psychological detachment, relaxation, mastery, and control during off-job
time, turned out to have good construct validity, supporting our
Hypothesis 1. Despite that the Finnish REQ might still benefit from
some scale development, in particular, this perception concerns the
relaxation scale and its Item 2. As a consequence, we concluded that the
first prerequisite for sound further analyses of the mediation role of
recovery experiences was fulfilled.
Second, our study revealed that recovery—conceptualized as recovery
experiences—is a relevant mediating process in the health impairment and
motivational processes included in the JD–R model. More specifically, our
study revealed two significant mediation paths. First, in the health impairing
process, psychological detachment fully mediated the effects of job demands
on fatigue at work. Second, in the motivational process, mastery partially
mediated the effects of job resources on work engagement. Thus, our
Hypotheses 2 and 3 received partial support.
Consequently, of the four recovery experiences, only psychological
detachment and mastery functioned as mediators in the work character-
istics–well-being/ill-health relationship. High job demands—time pressures,
demands in decision making, and long working hours—were linked to poor
psychological detachment from work, which in turn was related to high
fatigue. Thus, exposure to high job demands was linked to the risk of having
difficulties in psychological detachment from work (e.g., Sonnentag &
Bayer, 2005; Sonnentag & Fritz, 2007). This may occur, for example,
through rumination of work-related matters in the evening (see Cropley &
Purvis, 2003). Rumination maintains prolonged cognitive activation, which
taxes the same systems activated on the job. This, in turn, maintains fatigue
in line with the E-R model (Meijman & Mulder, 1998). However, relaxation
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did not mediate the link between job demands and fatigue at work. High job
demands also challenged relaxation, but the link from relaxation to fatigue
at work proved to be nonsignificant. One explanation for this nonexistent
link might be the fact that relaxation correlated highly with detachment and
control. Therefore, although at the correlational level there were associa-
tions between relaxation and fatigue at work, when all recovery experiences
were examined simultaneously in the SEM models these direct links
disappeared. Another explanation might be that one has to be first able to
detach from one’s job, before relaxation during leisure time and its positive
effects on well-being are possible. Thus, in future we would need
longitudinal studies that could better take into account the process nature
of recovery. Diary or experience-sampling studies might be best in this
regard (Demerouti et al., 2009).
Neither mastery nor control functioned as mediators in the health
impairment process. It turned out that job demands did not challenge
mastery and control during leisure time. This suggests that job demands did
not exhaust an employee’s mental and physical resources to the extent that it
would jeopardize his or her effort to address new challenges during leisure
time or feeling control over nonwork time. Perhaps a higher average level of
demands than that prevailing among employees in the present study is
needed before this occurs. Our result does not, however, mean that this
would have been the case in subgroups of employees.
Generally, in the future we also need studies approaching recovery from a
person-oriented approach (i.e., analyses at the subgroup level) instead of the
variable-oriented approach (i.e., analyses at the whole sample level) used in
the present study (see, e.g., Bergman & Trost, 2006, for these approaches).
Thus, instead of studying recovery experiences as separate variables, it is
possible that successful recovery is a result of a certain pattern of recovery
experiences. These kinds of patterns can be detected when the individual is
the unit of measurement.
Job resources—job control, social support from colleagues, and justice of
the supervisor—were linked to mastery experiences, which in turn were
related to high work engagement. In addition, job resources were directly
linked to work engagement. This partial mediation role of mastery was
based on the COR theory (Hobfoll, 1998). Thus, employees who have high
resources on the job are likely to have more internal resources (e.g., energy,
self-efficacy) available for new challenges and learning, that is, for mastery
experiences during nonwork time, and via restoring threatened or
creating new resources, these experiences help recover and maintain work
engagement.
Thus, our study points to mastery—but not to control during off-job
time—as an important mediator in the relationship between job resources
and work engagement. High job resources were positively linked to control
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during leisure time, but the link from control to engagement was not
significant. Theoretically, it is possible that control over nonwork time is not
a sufficient condition to promote work engagement. Its power may be
conditional on mastery experiences during leisure time, and therefore only in
the case, when control leads to experiences increasing intrinsic motivation
work engagement is promoted. This is due to the fact that intrinsic
motivation plays a central role in work engagement. Another explanation is
related to the fact that at the correlational level the positive link from
control to the core dimensions of work engagement (vigour and dedication)
seemed to exist, but there was no link to the third dimension (absorption).
This lacking link may be behind the obtained SEM results.
Contrary to our expectations, psychological detachment or relaxation did
not partially mediate the link between job resources and work engagement.
There was no link from job resources to detachment, although job resources
seemed to promote relaxation during off-job time. This may be related to the
fact that high job resources may increase the person’s positive thoughts
about his or her job during leisure time. Therefore, psychological
detachment does not occur. Positive thoughts may, however, promote
relaxation through positive affect (see, e.g., Sonnentag & Fritz, 2007). The
missing link from psychological detachment and relaxation to work
engagement might be related to the role of absorption in work engagement.
At the correlational level, psychological detachment was negatively
associated with absorption, whereas relaxation had no link to it. Thus,
absorption behaved differently (i.e., the less detachment, the more
absorption) compared to vigour, which was positively associated with
psychological detachment and relaxation (i.e., the less detachment and
relaxation, the less vigour).
Moreover, lack of job resources contributed to fatigue at work in line
with our Hypothesis 4 (see, e.g., Hakanen et al., 2008; Schaufeli & Bakker,
2004). Job demands showed, however, a direct positive link to work
engagement, contrary to our Hypothesis 5 expecting a negative link. We
based our hypothesis on the fact that the majority of studies have supported
a negative link (see Halbesleben, 2010). However, some cross-sectional
studies have revealed that job demands may have a positive link to work
engagement (Kinnunen et al., 2008; Schaufeli et al., 2008). As Schaufeli and
colleagues (2008) have formulated, this may indicate that engaged
individuals work long hours in demanding jobs—and do not necessarily
perceive long working hours as stressful. This observed link may also be
related to the samples studied. Our sample was well-educated (60% had a
university degree) as was also the case in the studies conducted among
managers by Kinnunen et al. (2008) and Schaufeli et al. (2008). Altogether,
these findings give evidence for intertwining effects between the motivational
and health impairment processes. They also imply that the role of job
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demands in relation to work engagement deserves more attention in the
future.
Limitations
This study is not without limitations. First, all of the data were based on
self-reports, which means that the magnitude of the effects reported may
be biased due to common method variance. However, there are studies
(e.g., Semmer, Zapf, & Greif, 1996) indicating that common method
variance is not as troublesome as one might expect in studies like this. In
addition, we were able to show that our main constructs were separate
from each other. Nevertheless, future research could benefit from
including more objectively measured variables such as supervisor or
expert ratings for work characteristics and physiological markers as
indicators of health.
Another limitation is the cross-sectional nature of our study that prevents
us from drawing causal conclusions. For example, regarding recovery
experiences, our results may indicate that poor detachment from work
impairs occupational well-being, but it could also be that employees
suffering from impaired occupational well-being cannot detach from their
work. This issue of causality can only be solved by using a longitudinal
design. However, earlier longitudinal studies have either not shown reversed
associations between job demands and resources and burnout and
engagement (Hakanen et al., 2008) or they have been weaker than the
normal causal associations between job resources and work engagement (de
Lange, de Witte, & Notelaers, 2008).
A further limitation derives from the relatively low response rate of the
study (51%). However, the response rate is higher than that (35.7%) typical
of studies conducted in organizations (see Baruch & Holtom, 2008, for a
meta-analysis). In addition, the respondents represented the original sample
in terms of gender (the only background information available) reasonably
well, and the fact that the sample was heterogeneous adds to the
generalizability of the findings. Despite that, our findings should be
replicated in other samples. It is also good to notice that our sample
consisted of employees in five organizations; therefore, our participants were
nested within organization. However, due to the low number of organiza-
tions and a lack of information about work units, we were not able to take
this into account and conduct multilevel analyses. Generally, ignoring the
nested nature of the sample may yield more significant associations between
the variables (e.g., Goldstein, 2002). Finally, it is worth noticing that some
of our measures suffered from either low reliability (demands in decision
making) or were single-item measures (e.g., own recovery evaluation) of
which reliability cannot be evaluated.
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CONCLUSION
Our study has implications for both the JD-R model and its applications.
First, with regard to the model, our study suggests that it is important to
consider recovery as a mediating mechanism between work characteristics
and ill-health/well-being. Of the recovery experiences, psychological
detachment functioned as a mediator in the health impairment process,
and mastery in the motivational process. Therefore, we would like to
encourage researchers in the future to further test our Job Demands–
Resources–Recovery model (JD-R-R model). In particular, longitudinal
research—including diary studies—using samples of employees in various
types of jobs are needed.
In terms of practical implications, our results suggest that, besides work
characteristics, the personal strategies by which individuals try to restore their
energy resources are also important for reducing fatigue at work and increasing
work engagement. The Finnish REQ proved to be a valid measure to assess
these personal recovery strategies for both research and practical purposes. As
psychological detachment from work proved significant with regard to
decreased fatigue, we encourage employees to detach from their jobs during
afterwork hours. One way to enhance psychological detachment is to keep
one’s work life separate from one’s nonwork life (see also Sonnentag, Mojza,
et al., 2008). In order that employees can be successful in this segmentation,
organizations should address the implicit norms of unlimited availability,
especially prevalent in upper white-collar jobs. More concretely, this means
questioning the necessity of long-working-hours culture. In addition, it seems
essential for building work engagement to increase the rewarding aspects of
work, which also seem to promote mastery experiences during afterwork hours,
that is, to start gain spirals.
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